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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition 
of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The 
spillway  design  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more 
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ASSESSMENT  OF 
GENERAL  CONDITIONS 

Big  Beaver  Dam  is  classified  as  a  "Small"  size  -  "High" 
hazard  dam.  The  dam  and  reservoir,  owned  by  Mr.  Al  DeSanzo, 
are  used  for  recreation  and  fire  protection. 

Hydraulic/hydrologic  evaluations,  performed  in  accordance 
with  procedures  established  by  the  Baltimore  District,  Corps 
of  Engineers,  for  Phase  I  Inspection  Reports,  revealed  that 
.the  spillway  will  pass  approximately  37  percent  of  the 
Probable  Maximum  Flood  (PMF )  before  overtopping  will  occur. 
Because  the  duration  and  depth  of  overtopping  under  the  1/2 
Probable  Maximum  Flood  (1/2  PMF)  are  relatively  small 
(3.0  hours  and  0.41  foot),  the  spillway  is  considered 
"inadequate."  The  owner  should  immediately  raise  the  low 
spot  on  the  dam  to  Elevation  989.0  feet  or  4.0  feet  above 
the  crest  of  the  spillway.  Based  upon  the  Phase  I  analysis, 
the  net  result  of  raising  the  embankment  would  be  an  increase 
of  the  spillway  capacity  such  that  it  would  be  capable  of 
passing  the  1/2  PMF  with  only  a  minor  amount  of  overtopping. 

The  dam  was  found  to  be  in  fair  overall  condition  at  the 
time  of  inspection.  Several  items  of  remedial  work  should 
be  performed  by  the  owner  without  delay.  These  include: 

1)  The  owner  should  engage  the  service  of  a  qualified 
professional  engineer  experienced  in  the  design  of 
earth  dams  to  develop  recommendations  for  the  best 
method  to  remove  the  trees  on  the  embankment  that 
would  produce  minimal  damage  to  the  embankment 
during  and  subsequent  to  removal. 

2)  The  low  area  on  the  crest  should  be  raised  to 
Elevation  989.0  feet  and  the  erosion  ditch  on  the 
downstream  face  should  be  repaired. 

3)  All  loose  stones  in  the  spillway  should  be  secured 
and  the  chute  channel  walls  repaired  as  necessary. 
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4)  Fill  all  rodent  holes  in  the  embankment. 

5)  Properly  backfill  the  stone  wall  along  the 
upstream  face. 

6)  The  owner  should  develop  a  conscientious  repair 
and  maintenance  schedule. 

7)  An  upstream  closure  (i.e.  gate  valve)  for  the 
outlet  pipe  should  be  installed  to  protect  the 
embankment  in  the  event  of  a  pipe  rupture  and  for 
periodic  inspection  and  maintenance  of  the  pipe. 

In  addition,  the  following  operational  measures  are  recommended 
to  be  undertaken  by  the  owner: 

1)  Develop  a  detailed  emergency  operation  and  warning 
system . 

2)  During  periods  of  unusually  heavy  rain,  provide 
around-the-clock  surveillance  of  the  dam. 

3)  When  warning  of  a  storm  of  major  proportions  is 
given  by  the  National  Weather  Service,  the  owner 
should  activate  the  emergency  operation  and  warning 
system . 


It  is  further  recommended  that  formal  inspection,  mainte¬ 
nance,  and  operation  procedures  and  records  be  developed  and 
implemented . 
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Overall  View  of  the  Downstream  Portion  of  the  Dam  from  the  Left  Abutment 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
BIG  BEAVER  DAM  (PA  NO  NAME  No.  14) 
NDI  No.  PA  00258,  PennDER  No.  4-11 

SECTION  1  -  PROJECT  INFORMATION 


1 . 1  GENERAL 


a.  Authority  -  The  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army, 
through  the  Corps  of  Engineers,  to  initiate  a 
program  of  inspection  of  dams  throughout  the 
United  States. 

b.  Purpose  of  Inspection  -  The  purpose  of  the  inspec¬ 
tion  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam  and  Appurtenances  -  Big  Beaver 
Dam  is  an  earth  embankment  with  a  maximum  height 
of  25  feet  and  a  total  length  of  320  feet.  The 
embankment  has  a  crest  width  of  10  feet  and  side 
slopes  of  2H:1V  (Horizontal  to  Vertical)  upstream 
and  1 . 5H : IV  flattening  to  2H:1V  at  the  toe  down¬ 
stream.  The  top  4  feet  of  the  upstream  slope  is 
partially  protected  from  wave  and  ice  formation  by 
a  stone  wall. 

The  spillway,  located  at  the  right  abutment, 
consists  of  a  cut  stone  lined  broad  crested  weir 
and  chute.  The  spillway  crest  is  9.6  feet  long 
perpendicular  to  the  flow  and  12  feet  long  parallel 
to  the  flow.  The  chute  has  an  overall  width  of 
10  feet  and  a  length  of  75  feet;  the  spillway 
crest  is  located  3.5  feet  below  the  low  spot  of 
the  crest  of  the  dam.  The  chute  width  varies  from 
10  feet  wide  near  the  crest  to  6  feet  wide  at  the 
bottom  of  the  chute.  The  chute  is  on  a  3H:1V 
slope  and  curves  to  the  left  back  towards  the 
center  of  the  dam. 

The  outlet  works  for  the  dam  consist  of  an  8  inch 
cast-iron  pipe  with  the  upstream  end  submerged 
approximately  30  feet  out  from  the  center  line  of 
the  dam.  The  pipe  is  reportedly  (according  to  the 
owner)  housed  in  a  timber  cribbed  bin  raised  off 
the  floor  of  the  lake.  Other  information  indicates 
there  may  be  the  remains  of  a  circular  masonry 
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stone  control  tower  originally  located  in  the 
reservoir  at  this  same  approximate  location.  An 
8  inch  gate  valve  is  located  on  the  downstream  end 
of  the  pipe  housed  in  a  timber  crib  pit.  The 
Borough  of  Homewood  (formerly  Racine)  has  a  fire 
line  connected  to  this  outlet  works.  For  this 
reason  the  8  inch  gate  valve  is  always  left  open. 

It  is  reported  that  this  valve  is  exercised  at 
least  twice  a  year  to  check  its  movements. 

b.  Location  -  Big  Beaver  Dam  is  located  on  a  tributary 
to  Clark's  Run  along  Friendship  Road.  The  structure 
is  located  in  the  Borough  of  Homewood  (formerly 
Racine),  Beaver  County,  Pennsylvania.  The  co¬ 
ordinates  of  the  dam  are  N  40°  48.8'  and  W  80° 

20.0'.  The  dam  and  reservoir  can  be  located  on 
USGS  7.5  minute  topographic  quadrangle,  Beaver 
Falls,  Pennsylvania. 

c.  Size  Classification  -  The  maximum  height  of  the 
dam  is  25  feet  and  the  reservoir  volume  is  12.87 
acre- feet  to  the  top  of  dam  (Elevation  988.5 
feet).  The  dam  is  therefore  in  the  "Small"  size 
category. 

d.  Hazard  Classification  -  Loss  of  life  would  likely 
result  from  a  failure  of  the  dam  since  three 
residential  structures  are  located  less  than 
1000  feet  downstream  from  the  dam.  The  economic 
damage  would  be  moderate  due  to  two  secondary 
roads  located  downstream  along  with  several  houses 
and  garages.  Because  of  possible  property  damage 
and  the  loss  of  life,  Big  Beaver  Dam  is  classified 
in  the  "High"  hazard  category. 

e.  Ownership  -  The  dam  is  owned  by  Mr.  A1  DeSanzo, 

Box  417,  Homewood,  Pennsylvania  15010. 

f.  Purpose  of  Dam  -  The  dam  was  originally  used  for 
an  ice  and  watering  station  for  the  Pennsylvania 
Railroad  until  1953 .  The  dam  is  now  used  for 
recreation  and  water  supply  for  fire  protection. 

g.  Design  and  Construction  History  -  The  dam  was 
designed  and  built  by  the  Pennsylvania  Railroad 
sometime  in  the  1800 's.  There  were  no  construction 
plans  or  design  information  available  to  review  at 
the  time  this  report  was  prepared.  Minor  modi¬ 
fications  made  to  the  dam  are  discussed  in  detail 
in  Section  2.2. 
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h.  Normal  Operational  Procedures  -  The  reservoir  is 

typically  maintained  at  the  crest  elevation  of  the 
spillway.  There  has  reportedly  been  no  major 
flood  since  the  dam  was  constructed.  The  dam  is 


visited  by  the  owner  every  few  weeks.  The  owner 
also  watches  the  dam  during  times  of  heavy  rainfall. 

PERTINENT  DATA 

a.  Drainage  Area  (square  miles)  -  0.23 

b.  Discharge  at  Dam  Site  (c.f.s.)  - 

Spillway  Capacity  at  Maximum  Pool 
(El.  988.5  ft.*)  - 

176 .0  c.f.s. 

c. 

Elevation  (feet  above  M.S.L.)  - 

Design  Top  of  Dam  - 

Unknown 

Actual  Top  of  Dam  (low  spot)  - 

988.5 

Average  Top  of  Dam  - 

989.5 

Maximum  Design  Pool  - 

Unknown 

Normal  Pool  - 

985.0 

Maximum  Tailwater  - 

Unknown 

d. 

Reservoir  (feet)  - 

Length  of  Maximum  Pool  - 

450 

Length  of  Normal  Pool  - 

400 

e. 

Storage  (acre-feet)  - 

Normal  Pool  (El.  985.0  ft.)  - 

7.90 

Top  of  Dam  (El.  988.5  ft.)  - 

12.87 

f. 

Reservoir  Surface  (acres)  - 

Top  of  Dam  (El.  988.5  ft.)  - 

1.63 

Normal  Pool  (El.  985.0  ft.)  - 

1.22 

g. 

Dam  - 

Type  - 

Earthfill 

Length  (feet)  - 

320 

Height  (feet)  - 

25 

Top  Width  (feet)  - 

10 

Side  Slopes  -  Upstream  - 

2H:1V 

Downstream  - 

1.5H-.1V  at 

top  decreas¬ 
ing  to  2H-.1V 
at  toe 

*Feet  above  Mean  Sea  Level  (M.S.L.) 
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Zoning  -  No  information  is  available  concerning  zoning 
of  the  embankment.  It  is  conjectured  that  the 
dam  was  constructed  of  locally  available  clay 
and  shale. 

Impervious  Core  -  Unknown 

Cut-off  -  Unknown 

Drains  -  None  observed 


Diversion  and  Regulating  Tunnel  - 


None 


Type  - 


Broad  crested 
weir  with  chute 
channel 


Length  of  Crest  Perpendicular  to  Flow 

(feet)  -  9.6 

Width  of  Crest  Parallel  to  Flow  (feet)  -  12 

Crest  Elevation  (feet  M.S.L.)  -  985.0 

Gates  -  None 

Upstream  Channel  -  Earth  and  masonry-lined  approach 

channel  which  rapidly  slopes  up  to 
the  spillway  crest. 

Downstream  Channel  -  Masonry-lined  stepped  channel  on 

the  downstream  face  of  the  dam. 

Regulating  Outlets  -  Eight  inch  cast-iron  pipe  with  con¬ 
trol  valve  in  timber  cribbed  pit 
downstream  from  the  dam. 


SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 


Big  Beaver  Dam  was  designed  by  the  Pennsylvania  Railroad. 
The  following  information  was  reviewed  for  the  inspection 
report: 

1)  The  earliest  correspondence  in  the  PennDER 
file  was  the  following  report:  Water  Supply 
Commission  of  Pennsylvania,  Dam  Division, 
Inspection  Report,  dated  11  September  1919. 

A  brief  summary  of  the  report  stated  that 
there  was  some  seepage  and  that  the  general 
impression  and  maintenance  of  the  dam  were 
considered  poor.  The  report  also  stated  that 
the  crest  had  been  eroded  and  low  in  several 
places . 

2 )  A  letter  from  the  Water  Supply  Commission  of 
Pennsylvania  dated  28  October  1919  to  the 
Pennsylvania  Railroad  stating  the  reported 
condition  as  described  in  the  fore  mentioned 
paragraph  and  asking  the  Pennsylvania  Railroad 
to  correct  these  conditions. 

3)  A  letter  from  the  Superintendent  of  the 
Pennsylvania  Railroad  dated  13  November  1919 
to  the  Water  Supply  Commission  of  Pennsylvania 
stating  that  the  railroad  had  inspected  the 
dam  and  agreed  to  the  findings  of  the  Water 
Supply  Commission  and  that  the  railroad  would 
take  corrective  measures  next  year  during  the 
next  low  water  season. 

4)  Inspection  report  from  the  Water  Supply 
Commission,  Dam  Division,  dated  1  September 
1920,  stating  that  the  railroad  had  not  taken 
any  corrective  measures . 

5)  An  inspection  report  from  the  Department  of 
Forest  and  Waters,  Division  of  Dams  and 
Encroachments  dated  10  November  1961.  In 
this  report  the  dam  was  covered  with  brush 
and  trees.  There  had  been  an  erosion  problem 
developing  on  the  upstream  slope,  crest,  and 
downstream  slope. 

6)  Letter  from  the  Department  of  Forest  and 
Waters,  Water  and  Power  Resources  Board  to 
the  Pennsylvania  Railroad  dated  13  November 
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1961  stating  the  condition  of  the  dam  as 
stated  in  the  fore  mention  paragraph  and 
asking  that  the  railroad  take  corrective 
measures . 

7)  Letter  from  the  Pennsylvania  Railroad  to  the 
Department  of  Forest  and  Waters,  Water  and 
Power  Resources  Board,  dated  22  November 
1961,  stating  that  they  had  sold  the  property 
to  Jesse  M.  and  Dorthy  Texter,  and  several 
other  people,  on  10  August  1954. 

8)  Letter  to  Mr.  and  Mrs.  Texter  from  the  Depart¬ 
ment  of  Forest  and  Waters,  Water  and  Power 
Resources  Board,  dated  4  December  1961, 
requesting  that  they  take  corrective  measures 
on  the  dam. 

9)  Letter  from  Mr.  Texter  to  the  Department  of 
Forest  and  Waters,  Water  and  Power  Resources 
Board,  dated  8  December  1961,  informing  the 
Board  that  he  had  sold  the  dam  to  Mr.  Al 
DeSanzo  in  1959. 

10)  A  letter  from  the  Department  of  Forest  and 
Waters,  Water  and  Power  Resources  Board, 
dated  13  December  1961,  to  Mr.  Al  DeSanzo, 
requesting  that  he  take  corrective  measures 
on  the  dam. 

11)  A  letter  from  Mr.  Al  DeSanzo,  dated  26  December 
1961,  to  the  Department  of  Forest  and  Waters, 
Water  and  Power  Resources  Board,  stating  that 
he  would  work  on  the  corrective  measures 
during  the  summer  of  1962. 

2.2  CONSTRUCTION 


The  Big  Beaver  Dam  was  constructed  by  the  Pennsylvania 
Railroad  sometime  before  the  turn  of  the  century. 

There  were  no  "as  built"  or  design  plans,  construction 
reports,  or  design  data  available  for  review. 

The  only  modifications  known  by  the  present  owner, 

Mr.  Al  DeSanzo,  are  the  following  items.  In  1963, 

Mr.  DeSanzo  constructed  a  concrete  deck  bridge  over  the 
top  of  the  spillway.  A  stone  wall  on  the  upstream 
slope  was  started  in  1975  and  was  still  not  complete  at 
the  time  this  report  was  written.  Additional  modifi¬ 
cations  noticed  by  reviewing  the  PennDER  file  include 
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the  removal  of  a  circular  masonry  stone  tower  from  the 
reservoir  near  the  right  end  of  the  dam. 

OPERATION 

Mr.  Al  DeSanzo  of  Homewood  is  responsible  for  the 
maintenance  and  operation  of  the  dam.  Mr.  DeSanzo 
visits  the  dam  once  every  few  weeks  and  at  times  of 
heavy  rainfall. 

The  8  inch  gate  valve  on  the  outlet  works  is  exercised 
twice  a  year  to  ensure  its  operations . 

EVALUATION 

a.  Availability  -  There  are  no  drawings,  design 

information,  or  "as  built"  drawings  available  for 
this  dam. 


Adequacy  -  The  information  available,  with  the 
observations  and  measurements  of  the  visual  inspection, 
is  thought  to  be  adequate  for  this  dam. 

Validity  -  There  is  no  reason  to  doubt  the  validity 
of  the  information  available. 


P. 


SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General  -  The  dam  and  its  appurtenant  structures 
were  found  to  be  in  fair  condition  at  the  time  of 
inspection.  Noteworthy  deficiencies  observed  are 
described  briefly  in  the  following  paragraphs. 

The  complete  visual  inspection  check  list,  field 
sketch,  top  of  dam  profile,  and  typical  cross- 
section  are  given  in  Appendix  A. 

b.  Dam  -  The  following  is  a  list  of  obvious  deficiencies 
noted  during  the  visual  inspection  of  the  embankment: 

1)  A  small  erosion  ditch  was  starting  to  form  on 
the  downstream  slope  caused  from  the  rainfall 
run-off  of  the  crest. 

2 )  The  dam  has  several  low  spots  along  the  crest 
of  the  dam. 

3)  Trees  and  large  bushes  are  growing  on  the 
downstream  slope  (see  Overall  View  -  Bottom 
Photo ) . 

4)  A  hole  approximately  10  inches  in  diameter 
was  found  at  the  toe  of  the  downstream  slope 
( see  Photo  7 ) . 

5)  Backfill  needs  to  be  placed  behind  the 
upstream  stone  wall . 

6)  The  crest  of  the  dam  has  minor  ruts  along  it 
(see  Photo  5). 

7)  The  stone  wall  needs  to  be  completed  (see 
Photo  5).  (Note:  The  stone  wall  was 
complete  on  24  January  1980  at  the  time  of 
the  field  review.) 

c.  Appurtenant  Structures  -  The  spillway  channel  is 
constructed  of  cut  stone.  Some  of  the  stones 
appeared  to  be  loose.  The  approach  channel  to  the 
spillway  has  some  silt  and  trash  at  the  entrance 
of  the  spillway  but  is  reportedly  periodically 
cleaned  by  the  owner  (see  Photo  No.  1).  There  is 
some  debris  and  fallen  riprap  located  in  the 
discharge  channel.  At  times  of  high  flows,  minor 
erosion  of  the  toe  of  the  downstream  slope  may 
occur  (see  Photo  3).  (Note:  After  reviewing  the 
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results  of  the  hydrology  and  hydraulic  analysis, 
this  erosion  would  probably  be  minimal . )  Several 
large  pieces  of  pipe  and  some  fallen  trees  are 
located  in  the  channel  further  downstream. 

The  outlet  works  consist  of  an  8  inch  cast-iron 
pipe  with  a  submerged  intake  housed  in  a  stone  or 
timber  crib  bin.  The  control  on  the  outlet  is  an 
8  inch  gate  valve  located  in  a  timber  crib  pit  on 
the  downstream  slope  (see  Photo  4). 

Reservoir  Area  -  The  side  slopes  of  the  reservoir 
are  steep  but  have  good  vegetation  cover.  Soundings 
taken  during  the  inspection  indicated  that  the 
reservoir  has  a  maximum  depth  of  12  feet  with  an 
average  depth  of  approximately  7  feet.  Projecting 
the  valley  bottom  from  upstream  and  downstream  of 
the  reservoir  shows  that  the  original  depth  of  the 
reservoir  at  the  location  of  the  12  foot  sounding 
was  approximately  18  feet.  This  indicates  that 
approximately  6  feet  of  sedimentation  has  occurred 
at  this  point. 

Downstream  Channel  -  The  downstream  channel  is  a 
naturally  occurring  channel  with  a  growth  of  trees 
and  low  bushes.  Approximately  300  feet  downstream 
from  the  dam  there  are  three  residential  structures 
and  three  garages  with  an  estimated  population  of 
5  to  10  persons. 

There  are  also  several  secondary  roads  and  several 
storage  buildings  along  the  creek,  all  within 
1500  feet  of  the  dam  (see  Photo  8  for  a  view  of 
one  of  the  homes ) . 
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SECTION  4  -  OPERATION  PROCEDURE 


4.1  PROCEDURES 

There  are  no  formal  written  instructions  for  operating 
the  reservoir  or  excavating  the  downstream  area  in  case 
of  impending  catastrophe. 

It  is  recommended  that  formal  emergency  procedures  be 
adopted. 

4.2  MAINTENANCE  OF  DAM 

Mr.  Al  DeSanzo  is  responsible  for  the  maintenance  of 
the  dam.  Generally,  the  maintenance  procedures  insti¬ 
tuted  by  Mr.  Al  DeSanzo  are  considered  adequate;  however, 
a  more  conscientious  program  should  be  developed  to 
prevent  trees  and  bushes  from  growing  on  the  embankment. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  only  operating  facilities  at  the  Big  Beaver  Dam  is 
the  8  inch  gate  valve  in  a  valve  pit  located  downstream 
of  the  dam.  The  valve  is  left  open  for  the  fire  protec¬ 
tion  line  to  the  Borough  of  Homewood.  The  valve  is 
exercised  twice  a  year  to  ensure  its  operations.  It  is 
recommended  that  an  upstream  control  valve  (or  closure) 
be  installed  on  the  outlet  pipe  to  protect  the  embankment 
in  the  event  of  a  pipe  rupture. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 

There  is  no  warning  system  or  procedure  in  the  event  of 
an  impending  catastrophe.  Emergency  warning  procedures 
should  be  developed  to  notify  residents  downstream. 

4.5  EVALUATION  OF  OPERATING  ADEQUACY 

The  maintenance  of  the  Big  Beaver  Dam  is  considered 
adequate  with  the  exception  of  those  items  previously 
noted.  Preventive  maintenance  should  be  done  in  the 
future  to  ensure  that  all  facilities  are  functional. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data  -  No  hydrologic  or  hydraulic  design 
calculations  are  available  for  Big  Beaver  Dam. 

b.  Experience  Data  -  No  information  concerning  the 
effects  of  significant  floods  on  the  dam  is  available. 

c.  Visual  Observation  -  The  crest  of  the  dam  slopes 
towards  the  center  of  the  embankment.  The  lowest 
point  on  the  crest  is  approximately  75  feet  to  the 
left  of  the  spillway.  This  low  spot  is  only 

3.5  feet  above  the  spillway  crest.  Virtually  none 
of  the  dam  crest  is  at  an  elevation  high  enough  to 
allow  for  the  full  utilization  of  the  spillway 
capacity.  As  a  result,  the  dam  will  be  overtopped 
before  the  ultimate  capacity  of  the  spillway  is 
reached. 

d.  Overtopping  Potential  -  Big  Beaver  Dam  is  a  "Small" 
size,  "High"  hazard  dam  requiring  evaluation  for  a 
spillway  design  flood  (SDF)  in  the  range  of  the 

1/2  Probable  Maximum  Flood  (1/2  PMF)  to  the  Probable 
Maximum  Flood  (PMF).  Due  to  the  small  size  of  the 
drainage  area  above  the  dam,  the  small  size  of  the 
impoundment  created  by  the  dam  and  the  relatively 
low  numbers  of  structures  located  below  the  dam, 
the  1/2  PMF  flow  was  selected  as  the  SDF  for  Big 
Beaver  Dam. 

The  hydraulic  capacity  of  the  dam,  reservoir,  and 
spillway  was  assessed  by  utilizing  the  U.S.  Army 
Corps  of  Engineers  Flood  Hydrograph  Package, 

HEC-1.  The  hydrologic  characteristics  of  the 
drainage  basin,  specifically,  the  Snyder  Unit 
hydrograph  parameters,  were  obtained  from  a  region¬ 
alized  analysis  conducted  by  the  Baltimore  District 
of  the  U.S.  Army  Corps  of  Engineers. 

Analyses  of  the  dam  and  spillway  show  that  the  dam 
would  be  overtopped  by  a  maximum  of  0.41  foot  for 
3.0  hours  during  the  1/2  PMF  event.  The  dam  is 
capable  of  passing  a  flood  of  only  37  percent  of 
the  PMF. 

e.  Spillway  Adequacy  -  The  dam,  as  outlined  in  the 
above  analysis,  would  be  overtopped  by  the  SDF 
(1/2  PMF).  The  maximum  depth  and  duration  of 
overtopping  are  0.41  foot  and  3.0  hours, 
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respectively,  which  occurs  at  the  low  spot  on  the 
dam  crest.  For  the  remainder  of  the  crest,  the 
depth  and  duration  of  overtopping  is  significantly 
less. 

Further  Phase  I  hydraulic  analysis  of  the  dam 
indicates  that  if  the  low  spot  on  the  crest  were 
filled  in  to  Elevation  989.0  feet,  the  dam  would 
pass  approximately  50  percent  of  the  PMF.  Because 
overtopping  of  the  dam  in  its  present  state  is 
relatively  small  and  minor  repair  to  the  alignment 
of  the  crest  would  almost  place  the  spillway  in 
the  "adequate"  category,  the  spillway  is  judged  to 
be  "inadequate"  and  not  "seriously  inadequate". 


i 
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SECTION  6  -  STRUCTURAL  STABILITY 


6 . 1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations  -  No  distress  or  seepage  was 
observed  for  the  embankment.  The  trees  located  on 
the  downstream  slope  of  the  dam  indicate  a  very 
unsatisfactory  condition  and  may  possibly  cause 
leakage  and  contribute  to  the  failure  of  the  dam. 
Upon  removal  of  the  trees  from  the  dam,  however, 
another  problem  is  created  by  the  dying  roots 
within  the  embankment  which  will  create  a  large 
number  of  voids.  It  is  therefore  recommended  that 
the  owner  retain  a  qualified  professional  engineer 
experienced  in  the  design  of  earth  dams  to  evaluate 
the  overall  effects  and  make  suggestions  to  prevent 
serious  damage  to  the  embankment  after  the  trees 
are  removed. 

Some  of  the  stone  blocks  in  the  spillway  structure 
were  loose  and  require  stabilizing.  In  a  few 
spots  along  the  chute  channel  walls  the  stones 
have  fallen  into  the  channel  and  need  to  be  placed 
back  on  the  walls.  Given  the  present  configuration 
of  the  spillway  discharge  chute  channel  and  the 
dam,  during  heavy  flows  (design  flood  events) 
erosion  of  the  toe  of  the  embankment  may  occur. 

b.  Design  and  Construction  Data  -  No  design  or 
construction  data  were  available  for  review.  It 

is  estimated  that  the  dam  was  constructed  according 
to  embankment  and  dam  construction  experience  of 
the  Pennsylvania  Railroad  engineers  in  charge. 
Although  it  is  difficult  to  assess  the  structural 
stability  of  the  embankment  without  any  knowledge 
of  the  construction  materials  and  methods,  for 
this  particular  dam,  with  its  history  of  satis¬ 
factory  performance  of  the  slopes  and  the  fact 
that  no  indications  of  instability  were  observed 
during  the  field  inspection,  further  assessments 
of  the  stability  are  not  considered  necessary  for 
this  Phase  I  Inspection  Report.  However,  should 
future  inspections  observe  signs  of  distress  which 
would  affect  the  structural  stability  of  the 
embankment,  additional  evaluations  and  possibly 
corrective  measures  may  be  necessary. 

c.  Operating  Records  -  No  operating  records  are 
available.  Nothing  in  the  procedures  described  by 


the  owner  indicate  concern  relative  to  the 
structural  stability  of  the  dam. 

<3.  Post-Construction  Changes  -  No  changes  adversely 

affecting  the  structural  stability  of  the  dam  have 
been  performed. 

e.  Seismic  Stability  -  The  dam  is  located  in  Seismic 
Zone  1  of  the  "Seismic  Zone  Map  of  the  Contiguous 
United  States,"  Figure  1,  page  D-30,  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams."  This 
is  a  zone  of  minor  seismic  activity.  Therefore, 
further  consideration  of  the  seismic  stability  is 
not  warranted. 
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SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 


a.  Safety  -  Big  Beaver  Dam  was  found  to  be  in  fair 
overall  condition  at  the  time  of  inspection.  Big 
Beaver  Dam  is  a  ''High"  hazard  -  "Small"  size  dam 
requiring  a  spillway  capacity  in  the  range  of  1/2 
PMF  to  PMF.  The  1/2  PMF  was  chosen  as  the  SDF 
because  the  dam  is  on  the  low  side  of  the  "Small" 
size  category  and  only  a  small  number  of  structures 
would  be  affected  in  the  event  of  a  failure  of  the 
dam.  As  presented  in  Section  5,  the  spillway  and 
reservoir  were  determined  to  have  a  capacity  of  37 
percent  of  the  PMF.  During  1/2  PMF,  the  depth  and 
duration  of  overtopping  are  0.41  foot  and  3  hours, 
respectively.  Further,  if  the  low  spot  on  the  dam 
is  repaired,  the  spillway  would  be  capable  of 
passing  approximately  50  percent  of  the  PMF. 
Therefore,  the  spillway  is  considered  "inadequate". 

b.  Adequacy  of  Information  -  The  information  available 
and  the  observations  and  measurements  made  during 
the  field  inspection  are  considered  sufficient  for 
this  Phase  I  Inspection  Report. 

c.  Urgency  -  The  owner  should  initiate  the  action 
discussed  in  paragraph  7.2  without  delay. 

d.  Necessity  for  Additional  Data/Evaluation  -  The 
owner  should  initiate  a  study  concerning  the 
potential  problems  associated  with  the  removal  of 
the  trees  and  obtain  recommendations  from  a 
qualified  professional  engineer  experienced  in  the 
design  of  earth  dams  as  to  the  best  method  of 
their  removal  that  would  produce  the  minimal 
amount  of  damage  to  the  embankment. 

7.2  RECOMMENDATIONS /REMEDIAL  MEASURES 

The  inspection  and  review  of  information  revealed 
certain  items  of  work  which  should  be  performed  without 
delay  by  the  owner.  These  include: 

1 )  The  trees  and  brush  should  be  removed  from 
the  downstream  slope.  Prior  to  the  removal 
of  these  trees,  however,  it  would  be 
advantageous  for  the  owner  to  initiate  a 
study  concerning  the  potential  problems 
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associated  with  their  removal  and  to  obtain 
recommendations  from  a  qualified  professional 
engineer  experienced  in  the  design  of  earth 
dams  as  to  the  best  method  of  removal  that 
would  produce  minimal  damage  to  the  embankment. 
It  is  further  recommended  that  the  slope  be 
planted  with  low  cover  vegetation,  i.e., 
grass,  to  reduce  erosion  on  the  dam. 

2)  The  crest  of  the  dam  should  be  evenly  graded 
and  raised  to  a  minimum  Elevation  of  989.0  feet 
to  prevent  overtopping  of  the  dam  during  the 
SDF  (1/2  PMF).  Also,  this  should  prevent  the 
formation  of  erosion  ditches  on  the  downstream 
face  by  decreasing  the  concentration  of 
rainfall  run-off  into  one  low  spot.  The 
small  eroded  ditch  on  the  downstream  face 
should  also  be  repaired. 

3)  All  loose  stones  in  the  spillway  structure 
should  be  secured,  possibly  by  grouting 
(pointing)  the  voids.  In  addition,  the  walls 
of  the  chute  channel  should  be  repaired  where 
the  stones  have  failed  into  the  channel. 

4)  All  rodent  holes  in  the  dam  should  be  filled. 

5)  The  stone  wall  for  erosion  protection  along 
the  upstream  face  should  be  properly  back¬ 
filled. 

6)  The  owner  should  continue  to  remove  the 
debris  at  the  entrance  to  the  spillway,  as 
necessary,  and  remove  any  obstructions  and 
debris  in  the  chute  and  downstream  channel . 

7)  Upstream  closure  (i.e.  gate  valve)  for  the 
outlet  pipe  should  be  installed  to  protect 
the  embankment  in  the  event  of  a  pipe  rupture 
and  for  periodic  inspection  and  maintenance 
of  the  pipe. 

In  order  to  correct  operational,  maintenance,  and 
repair  deficiencies,  the  owner  should  periodically 
perform  the  following  items : 

1)  A  conscientious  preventive  maintenance 

schedule  should  be  developed.  This  program 
should  continue  to  include  the  biannual  check 
of  the  operation  of  the  gate  valve  of  the 
outlet  works .  The  owner  should  in  the  future 
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inspect  the  embankment  and  appurtenances,  and 
repair  as  necessary. 

2)  The  owner  should  keep  all  brush  cut  regularly 
on  the  dam  to  prevent  the  growth  of  large 
trees . 

3 )  All  rodent  holes  in  the  embankment  should  be 
filled. 

4)  Every  effort  should  be  made  to  keep  the  top 
of  the  dam  level  to  at  least  Elevation 
989.0  feet  to  prevent  potential  overtopping. 

In  addition,  the  following  operational  measures  are 
recommended  to  be  undertaken  by  the  owner: 

1)  Develop  a  detailed  emergency  operation  and 
warning  system. 

2)  During  periods  of  unusually  heavy  rain, 
provide  around-the-clock  surveillance  of  the 
dam. 

3)  When  warning  of  a  storm  of  major  proportions 
is  given  by  the  National  Weather  Service,  the 
owner  should  activate  the  emergency  operation 
and  warning  system. 

It  is  further  recommended  that  formal  inspection, 
maintenance,  and  operation  procedures  and  records  to 
developed  and  implemented. 
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APPENDIX  A 


VISUAL  INSPECTION  CHECK  LIST,  FIELD  SKETCH, 
TOP  OF  DAM  PROFILE,  AND  TYPICAL  CROSS-SECTION 
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MAINTENANCE  N°  formal  records  are  maintained. 


CHECK  LIST 

EYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 

(primarily  low- 

DRAINAGE  AREA  CHARACTERISTICS :  0.23  sq.mi.  density  residential) _ 

585.0  ft. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  (approx.  7.90  ac.-ft.) 

988.5  f t . 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY)  :  (12.’87  ac.-ft.) 

ELEVATION  MAXIMUM  DESIGN  POOL:  Unknown  _ 


ELEVATION  TOP  DAM: 


988.5  ft. 


CREST: 


Spillwa 


a.  Elevation  985.0  ft. 

b.  Type  Open  channel 

c.  Width  of  Crest  Parallel  to  Flow  12  ft. _ 

Length  of  Crest  Perpendicular  to  Flow  9.6  ft. 

e.  Location  Spillover  _ At.  right  abutment  of  dam..." 

f.  Number  and  Type  of  Gates  None 

OUTLET  WORKS:  _ _ 

*•  Type  ,  °ne„  9  hu  valve _ 

b.  Location  Approximately  50  ft.  from  right  abutment _ 

c.  Entrance  inverts  tinknown 

d.  Exit  inverts  El.  964.9  ft,.  _ 

e.  Emergency  draindown  facilities  Eight  in.  cast-iron  outlet 

with  valve  and  draining 

EYDROMETEOROLOGICAL  GAGES:  _ None  throuch  fire hvdrant  svste' 


DETAILED  PHOTOGRAPH  DESCRIPTION 


Overall  View  of  Dam 

Top  Photo  -  Overall  View  of  Dam  from  the 
(OV-T)  Right  Abutment 

Bottom  Photo  -  Overall  View  of  the  Downstream 
(OV-B)  Portion  of  the  Dam  from  the 

Left  Abutment 

Photograph  Location  Plan 

Photo  1  -  View  of  Entrance  to  Spillway 

Photo  2  -  View  of  Exist  from  Spillway 

Photo  3  -  View  of  Discharge  Channel  from  End  of  the 
Spillway  Structure 

Photo  4  -  View  of  Valve  for  Outlet  Pipe  Located  in  Timber 
Crib  Pit  Downstream  from  Dam 

Photo  5  -  View  of  the  Crest  of  the  Dam 

Photo  6  -  Close-up  View  of  Slope  Protection  on  Upstream  Face 
(at  the  normal  pool  level) 

Photo  7  -  Close-up  View  of  Rodent  Hole  at  Toe  of  Slope, 
Approximate  Station  1+00 

Photo  8  -  View  of  Trailer  Located  Next  to  Stream,  Approximately 
500  feet  Downstream  from  the  Dam 


Note:  All  photographs  were  taken  on  21  November  1979. 
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NOTE:  NO.  8  TAKEN 
DOWNSTREAM 


PHOTOGRAPH  LOCATION  PLAN 

BIG  BEAVER  DAM 

NDI  NO.  PA00259 
PENNDER  NO.  4-11 
PHOTOGRAPHS  TAKEN  21  NOVEMBER  I 


BIG  BEAVER  DAM 


PHOTO  1.  View  of  Entrance  to  Spillway 


PHOTO  2.  View  of  Exit  from  Spillway 


! 


BIG  BEAVER  DAM 


PHOTO  7.  Close-up  View  of  Rodent  Hole  at  Toe  of  Slope, 
Approximate  Station  1  +  00 


PHOTO  8.  View  of  Trailer  Located  Next  to  Stream,  Approximately  500  feet 
Downstream  from  the  Dam 
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PREFACE 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


The  hydrologic  determinations  presented  in  this 
Phase  I  Inspection  Report  are  based  on  the  use  of 
a  Snyder's  unit  hydrograph  developed  by  the  U.S. 

Army  Corps  of  Engineers .  Due  to  the  limited 
number  of  gaging  stations  available  in  this  hydrologic 
region  and  the  wide  variations  of  watershed  slopes, 
the  Snyder's  coefficients  may  yield  results  of 
limited  accuracy  for  this  watershed.  As  directed 
however,  a  further  refinement  of  these  coefficients 
is  beyond  the  scope  of  this  Phase  I  Investigation. 

In  addition,  the  conclusions  presented  pertain  to 
present  conditions,  and  the  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 
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HTUROLUCY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 

CAKE  or  DAK;  BIC  BEAVER  DAM  (PA  00258) _ 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  -  23.6  INCHES/24  HOURS* l> 


STATION 

1 

2 

3 

4 

5 

Station  Description 

BIG  BEAVER  DAM 

Drainage  Area  (square  alias) 

0.23 

Cumulative  Drainage  Area 
(square  alles) 

0.23 

Adjustment  of  PMF.for 
Drainage  Area  (X)'2' 


6  Hours 
12  Hours 
24  Hours 
48  Hours 
72  Hours 


C..yder  Ilylrcgrcph 

Pa rametera 

Zone  <3) 

27 

VCc<4) 

0.40/2.70 

L  lolles)  (,) 

0.89 

(miles) 

0.40 

t  •  C  (L*L  )0-3  (hours) 
p  t  ca 

1.98 

Spillway  Data 

Crest  Length  (ft) 

9.6 

Freeboard  (ft) 

5.85 

Discharge  Coefficient 

2.80 

Exponent 

1.5 

(‘^Hydrometeorological  Report  33  (Figure  1),  U.S.  Army,  Corps  of  Engineers,  1956. 

^Hydrometeorological  Report  33  (Figure  2),  U.S.  Army,  Corps  of  Engineers,  1956. 

(^Hydrological  zone  defined  by  Corps  of  Engineers,  Baltiaore  District,  for  determining  Snyder’s  Coefficients 
(C  and  Ct). 

(^Snyder'a  Coefficients. 

*^L  «  Length  of  longest  water  course  froa  outlet  to  basin  divide. 

tca  •  Length  of  water  course  froa  outlet  to  point  opposite  the  centroid  of  drainage  eras. 
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139.5  (Adjustment  factors 

123.5  are  average  of 

135.5  Zones  2  and  7,  see 

145.5  Sheet  4  of  13) 
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BIO  BEAVER  DAM 
PLATE  I  LOCATION  MAP 


SCALE  1*24000 


BIG  BEAVER  OAM 
PLATE  2  WATERSHED  MAP 


BIG  BEAVER  DAM 
(PA  NO  NAME  No.  14) 

NDI  No.  PA  00258,  PennDER  No.  4-11 


REGIONAL  GEOLOGY 


Big  Beaver  Dam  is  located  in  the  Appalachian  Plateaus  Physio¬ 
graphic  Province.  Although  the  dam  site  has  not  been  glaciated, 
the  dam  is  located  approximately  one  mile  to  the  east  of  the 
border  of  the  Illinoian  drift.  Outwash  terraces  are  present 
along  the  Beaver  River  to  the  east  (less  than  one  mile)  of 
the  dam,  but  are  not  present  at  the  dam  site.  Bedrock  units 
below  the  dam  are  of  the  Allegheny  Group,  Pennsylvanian 
System.  These  members  consist  of  cyclic  sequences  of  shale, 
sandstone,  limestone,  and  coal.  It  is  estimated  that  the 
dam  foundation  was  placed  on  the  unnamed  shale  overlying  the 
Kittanning  Sandstone  which  is  above  the  Vanport  Limestone. 
Bedrock  dips  locally  approximately  175  feet  per  mile  to  the 
Southwest  toward  the  axis  of  a  local  syncline. 

Coal  reserves  possibly  located  beneath  the  dam  include  the 
Clarion,  Brookville,  and  Mercer  coals.  These  coals  have  not 
been  extensively  mined  in  the  area  and  not  much  information 
is  available  concerning  their  thickness.  The  Vanport 
Limestone  is  located  approximately  30  feet  (El.  950  feet) 
below  the  dam.  This  limestone  has  been  commercially  mined 
to  the  north  of  the  dam  at  Wampum,  Pennsylvania. 


GEOLOGIC  MAP 
Big  Boavor  Dam 

NDI  No.  PA  002$«  Btavar  County 


GEOLOGY  MAP  LEGEND 


GROUP  FORMATION  DESCRIPTION 


Alluvium 

Terrace  deposits 

0t- 

Sand,  gravel,  clay. 

Sand,  clay,  gravel  nn  Irrracn  above  present 
rivers;  includes  Carmichaels  Formation. 

DUNKARD 

Greene 

1 

Cyclic  sequences  of  sandstone,  shale,  red  beds, 
thin  limestones  and  coals. 

Washington 

Pw 

Cyclic  sequences  of  sandstone,  shale,  limestone, 
and  coal;  contains  Washington  coal  bed  at  base. 

Wayne  sburg 

| 

Cyclic  sequences  of  sandstone,  shale,  limestone 
and  coal;  contains  Waynesburg  coal  bed  at  base. 

MONONGAHELA 

Pm 

'H'  > 

Cyclic  sequences  of  shale,  limestone,  sandstone 
and  coal;  contains  Pittsburgh  coal  bed  at  base. 

X 

O 

<1 

z 

o 

u 

Casselman 

Ames 

Glenshaw 

Pcc 

Cyclic  sequence  of  sandstone,  shale,  red  beds 
and  thin  limestone  and  coal. 

Peg 

Cyclic  sequences  of  sandstone,  shale,  red  beds 
and  thin  limestone  and  coal;  several  fossil- 
iferous  limestone;  Ames  limestonr  bed  at  top. 

>• 

z 

UJ 

I  Vanport 

o 

i 

Pa 

Cyclic  sequences  of  shale,  sandstone,  limestone, 
and  coal;  contains  Brookville  coal  at  base  and 
Upper  Freeport  coal  at  top;  within  group  are 
the  commercial  Vanport  limestone  and  Kiltann- 
ing  and  Clarion  coals. 

Pa 

POTTSVILLE 

1 

Sandstone  and  shale;  contains  some  conglom¬ 
erate  and  locally  mineable  coal. 

Mauch  Chunk 

jjj 

Rfd  and  green  shale  with  *»mr  sandstone; 
contain!  Wymps  Gap  and  Ixtvalhanna  lime¬ 
stones  . 

Pocono 

S 

Sandstone  and  shale  with  Burgoon  sandstone 
at  top. 

